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支撑应力对骨小梁分布的影响
及股骨头坏死因素的研究
摘要： 目的 通过犬股骨颈骨折螺钉内固定模型的力学检测及组织学观察， 从微观角度认识骨小梁重建对股骨头坏死
的影响。 方法 选取 18 只成年田园犬制作成股骨颈骨折螺钉内固定模型， 于造模后 12 周确认所有股骨颈骨折已愈合
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Influence of supporting stress on distribution of trabecular bone
and factors of femoral head necrosis
YU Guang-shu*, LIN Yan-bin, XIONG Guo-sheng, XU Chang-peng, ZHOU Jia-feng, LI Jie-hui, WANG Hai-yang
*Department of Orthopaedics and Traumatology, Fuzhou Second Hospital Affiliated to Xiamen University,
Fuzhou, Fujian 350007, China
Abstract： Objective To investigate the influence of trabecular bone reconstruction on femoral head necrosis with
mechanical tests and histological observation on canine femoral neck fracture nailing internal fixation models. Methods
Eighteen adult pastoral dogs were selected, and the femoral neck fracture were made. Healing of all the femoral neck fractures
were confirmed after 12 weeks of surgery, and were divided into three groups by randomized control table. The femoral neck
was examined mechanically and was observed histologically after 20 weeks of modeling. Results There was significant
difference in the break point and maximum load along the taking nail group, the taking nail and making bone graft group and
the group without taking nailing (P <0.05). There was no significant difference between the group without taking nailing and
the taking nail and making bone graft group in the load of breaking point (P >0.05). The break point of the group without
taking nailing and the taking nail and making bone graft group were larger than taking nail group. The maximum load of the
group without taking nailing was larger than the taking nail, and the taking nail and making bone graft group was larger than
taking nail group. There was significant difference at bone tissue maturation and new bone formation along the groups (P ＜
0.05). The bone tissue maturation and new bone formation of the group without taking nailing were larger than taking nail and
making bone graft group, which also larger than the taking nail group. Conclusion The change of supporting stress will lead
to the re-distribution of trabecular bone, which is an important influence factor on collapse of femoral head necrosis.
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存在很大差异， 大部分患者发生于内固定术后 1 年

























用设备有限公司）。直径 2.4 mm、长 30～40 mm的钛合
金螺钉（安阳市艾博瑞康金属制品）。

















用头孢噻呋钠（2.2 mg/kg）预防感染，连用 3 d。术后每
周摄髋关节正侧位 X 线片，均采用同批底片，曝光条
件相同，观察股骨颈骨折的愈合过程（图 1）。
1.3 实验分组 造模 12 周时摄 X 线片确认所有股
骨颈骨折已愈合，按照随机对照表分为 3 组，取钉组、












加载速度为 1 mm/min， 记录股骨颈断裂点载荷与最
大载荷（图 2）。组织学观察：分离股骨颈标本，4%多聚
甲醛固定后使用浓度为 8%的 EDTA-2Na 脱钙液、蒸
馏水冲洗，纵向剖开标本，乙醇脱水，石蜡包埋，取 5 μm
厚度切片进行 HE 染色（图 3~5），光学显微镜下随机
取 5 个视野，用 Image-Pro Plus 6.0 软件测量骨小梁
宽度，采用 Masson 染色观察骨组织成熟及新骨形成
面积。
1.5 统计学方法 数据采用 SPSS 18.0 统计学软件
处理，符合正态分布的计量资料以均数±标准差（x±s）
表示，3 组间比较采用方差分析， 进一步两两比较采




















图 1 犬股骨颈骨折螺钉内固定术后 X 线片
中国骨与关节损伤杂志 2018 年 8 月第 33 卷第 8 期 Chin J Bone Joint Injury, Aug. 2018, Vol. 33, NO. 8 ·821·
表 2 犬股骨颈骨折螺钉内固定模型 3 组骨小梁宽度与新鲜
骨面积比较（x±s）
组别 n 骨小梁宽度（μm） 新生骨面积（%）
不取钉组 6 139.33±3.93 19.30±0.63
取钉植骨组 6 132.17±4.17 18.00±0.97
取钉组 6 121.83±6.49 09.77±1.07
F 值 18.576 194.719
P 值 ＜0.001 0＜0.001
表 1 犬股骨颈骨折螺钉内固定模型 3 组轴向压缩断裂点载
荷与最大载荷比较（x±s）
组别 n 断裂点载荷（kN） 最大载荷（kN）
不取钉组 6 1.23±0.05 1.67±0.62
取钉植骨组 6 1.18±0.05 1.56±0.98
取钉组 6 0.96±0.05 1.42±0.66
F 值 44.075 15.837
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